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A 39-year-old male was admitted with a history of per- 
sistent right lower quadrant abdominal discomfort fol- 
lowing appendectomy 18 months previously. His 
abdominal discomfort worsened 2 weeks prior to pre- 
sentation, when he also developed fever with chills. He 
denied nausea, vomiting, or diarrhea. He had lost about 
20 pounds of body weight in about 2 months. 
System review was otherwise unremarkable. He had 
been born and raised in the Philippines, and immigrated 
to the United States 2 years prior to this hospitalization. 
While in the Philippines, he often drank unpasteurized 
goat’s milk and had contact with domestic farm animals, 
including sheep and goats. There was no known exposure 
to persons with active tuberculosis. He smoked one pack 
of cigarettes per day, had no history of alcohol abuse, 
and denied risk factors for human immunodeficiency 
virus (HIV) infection. 
Pertinent physical examination revealed body tem- 
perature of 37.7”C; pulse, 90 beats per minute; blood pres- 
sure, 120/70 mm Hg; non-icteric sclerae; and no 
adenopathy. Heart and lung examinations showed no 
abnormality. There was a surgical scar in the right lower 
quadrant of the abdomen with moderate tenderness in 
that area. There was no mass and no hepatosplenomegaly. 
Significant laboratory findings showed hemoglobin, 
14.6 g/dL; hematocrit, 41.6%; white blood cell count 
(WBC), 19,5OO/mmj; differential count showing bands 5%, 
neutrophils 75%, lymphocytes 13%, atypical lymphocytes 
3%, monocytes 4%; platelet count 227,000/mm3; and urine 
analysis showed trace protein. Other results included glu- 
cose, 104 mg/dL (normal range [N] = 75-110 mg/dL); 
blood urea nitrogen (BUN), 14 mg/dL (N = 9-21/dL); cre- 
atinine, 0.8 mg/dL (N = 0.7-1.4 mg/dL), bilirubin, 1.2 
mg/dL, aspartate aminotransferase (AST), 29 units (N = 
5-45) and alkaline phosphatase, 88 IU (N = 28-126 Iu). 
Chest radiograph was normal. Intradermal test with puri- 
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tied protein derivative (PPD) showed an induration of 14 
mm. Stools were negative for ova, parasites, and cysts. 
Blood and urine cultures showed no growth. 
Computed tomography (CT) of the abdomen demon- 
strated pericecal inflammatory changes with gas, indi- 
cating cecal perforation, owing to inflammatory disease 
of the cecum. Colonoscopy revealed no demonstrable 
lesion of the cecal mucosa. 
Differential diagnosis included: 
Crohn’s disease 
Ileitis secondary to Yersinia enterocolitica or Cam.- 
lobacter jejuni 
Ileocecal tuberculosis with Mycobacterium tuber- 
culosis or Mycobacterium bovis 
Ileocecal actinomycosis 
Ileocolitis due to schistosomal infection 
Ameboma of the cecum 
Cytomegalovirus (CMV) colitis 
Neutropenic colitis (typhilitis) 
Carcinoma of cecum 
Lymphoma of cecum 
Peri-appendiceal (post-appendiceal) abscess 
Of the disease entities listed in the differential diag- 
nosis, ileocecal tuberculosis, Crohn’s disease, regional 
enteritis perhaps secondary to Yenterocolitica infection, 
and ileocecal actinomycosis were, by far, the most likely 
choices. However, regional ileitis due to I: enterocolitica 
or C. jejuni would not explain the long history of abdom- 
inal pain. Thus, there were multiple possibilities that could 
not be ruled out, including ileitis (Crohn’s disease), tuber- 
culosis, actinomycosis, amebiasis, pericecal bacterial 
abscess, schistosomiasis, carcinoma, and lymphoma. Schis- 
tosomiasis of the appendix and colon is uncommon but 
has been reported from Far Eastern and African countries 
and hence should be included in the differential diagno- 
sis. Neutropenic enterocolitis and CMV colitis predomi- 
nantly are seen in immunocompromised hosts and, 
therefore, would be unlikely in this otherwise healthy indi- 
vidual. Cytomegalovirus also could be a cause of mucosal 
lesions that should be evident during colonoscopy. 
Histopathologic examination of the cecal mucosa 
showed Schistosoma ova (Figures 1 and 2). Further 
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Figure 1. Biopsy of the cecum. Demonstrates calcified ova of schis- 
tosome (hematoxylin-eosin stain, original magnification x400). 
review of the histopathologic examination of the gan- 
grenous appendix also showed schistosome ova (Figure 
3). There was no evidence of tuberculous involvement or 
any changes attributable to inflammatory bowel disease. 
The patient was treated with praziquantel and his abdom- 
inal pain gradually improved. There were acid-fast posi- 
tive ova indicating the likelihood of infection with either 
Schistosoma japonicum or S. mansoni species.’ 
The patient described here lived in the rural areas while 
in the Philippines and frequently swam in the local rivers, 
where he most likely acquired the infection. Thus, his initial 
episode of acute appendicitis and subsequent inflammation 
of the cecum causing persistent abdominal discomfort was 
attributable to schistosomal infection of the colon. 
DISCUSSION 
Schistosomiasis is a serious parasitic disease in the devel- 
oping world. Over 200 million persons are infected with 
over 200,000 deaths annually2 In the United States over 
400,000 persons are estimated to be infected with schis- 
tosomes, all of them from the endemic areas, including 
Puerto Rico, South America, the Middle Eastern coun- 
tries, and the Philippines.’ Since there are no freshwater 
Figure 2. Biopsy of cecum demonstrates capsule of ova of schisto- 
some (acid-fast stain, original magnification x400). 
snails in the United States acting as the intermediate host 
for schistosomes, human schistosome infection is not 
acquired in the United States mainland. 
The clinical presentations of schistosomiasis outside 
endemic areas are different from those seen in the devel- 
oping areas. Most patients are asymptomatic in the non- 
endemic areas and may show only an increased 
eosinophil count in routine blood count examinations.* 
Individuals from endemic areas residing in the United 
States with chronic infection may present with vague 
abdominal pain with hematuria, particularly with Scbis- 
tosoma hematobium infection. Serious complications, 
including hepatic schistosomiasis, car pulmonale, or cen- 
tral nervous system involvement are rare. Chronic intesti- 
nal schistosomiasis can lead to granulomatous 
inflammation with polyp formation and intestinal obstruc- 
tion; this is seen primarily in endemic areas.5 
Schistosomal infestation was suggested as a possible 
etiology of bowel cancer in China,6 but studies from Saudi 
Arabia did not confirm that association.5 
Appendicitis attributable to schistosomiasis has been 
reported from patients in Saudi Arabia and Nigeria.7,8 
Chan and colleagues from Hong Kong reported appen- 
dicular involvement attributable to S. japonicum in 22 
of over 12,000 surgical specimens of appendices.’ These 
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Figure 3. Biopsy of appendix shows acute appendicitis and calcified 
ova of schistosome (hematoxylin-eosin stain, original magnification 
X40). 
were not indigenous cases from Hong Kong since the 
intermediate host of Sjaponicum is not present in Hong 
Kong; most of these patients came from endemic areas 
of central and southern China. Gangrenous appendicitis 
due to S. japonicum also has been reported in a Filipino 
immigrant woman in the United States.” 
Inflammatory diseases of the cecum are particularly 
important in the differential diagnosis of chronic abdomi- 
nal pain in persons from the developing countries because 
of the higher prevalence of ileocecal tuberculosis. Parasitic 
infestations limited to the ileocecal area are uncommon, 
but cases attributable to amebiasis and enterobiasis have 
been reported. ‘1x12 Appendicitis can be associated with var- 
ious parasitic infections (Table 1). In one series from Nige- 
ria, 2.4% of all cases of appendicitis were attributable to 
Table 1. Parasitic Infections That 
May Be Associated with Appendicitis 
Entrobius vermicularis 
Ascaris lumbricoides 
Trichuris trichiura 
Clonorchis sinensis 
Schistosoma species 
schistosomal infection.8 Acute appendicitis related to tuber- 
culous involvement also has been reported.9,1”,‘5 
Schistosomiasis involving the appendix can cause 
acute granulomatous appendicitis with tissue necrosis 
(eosinophilic necrosis) and granuloma around viable ova, 
indicating recent infection.’ Schistosomes also can cause 
acute appendicitis secondary to obstruction caused by 
long-standing inflammation with fibrosis and calcified 
ova in the wall of the appendix. 
Effective and safe oral therapy for treatment of schis- 
tosomiasis is now available and includes praziquantel, for 
all forms of schistosomiasis,‘G oxyamniquine, for S. man- 
soni, and metrifonate, for S. haematobium. 
If untreated, patients with colonic schistosomiasis 
can develop serious complications leading to hepatic 
schistosomiasis and car pulmonale. Diagnosis of schisto- 
somiasis by detection of serum or urinary antigens is still 
in the investigational phase.* It is, therefore, imperative to 
consider the diagnosis of schistosomiasis in ileocecal dis- 
ease and to search for schistosome ova in biopsy or sur- 
gical specimens. 
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